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INTRODUCTION 

HISTORICAL  STATEMENT:  By  M.  C.  Hinderlider  -  State  Engineer 

The  first  steps  taken  in  Colorado  to  obtain  definite  information 
concerning  its  natural  water  supplies  were  initiated  in  1881  by  an 
Act  of  the  Legislature  creating  the  office  of  State  Hydraulic  or 
State  Engineer,   By  this  Act  the  State  Engineer  was  given  general 
supervisory  control  over  the  public  water  supplies  of  the  state,  and 
was  charged  with  the  duty  of  making  measurements  of  the  flow  of  the 
public  streams  of  the  state  and  the  collection  of  necessary  data  on 
stream  flow  and  the  useful  purposes  to  which  the  waters  from  these 
streams  may  be  placed,  and  with  collecting  all  data  and  information 
regarding  snowfall  for  the  purpose  of  predicting  probable  run-off. 

Pursuant  to  these  requirements  the  first  stream  gaging  station 
was  established  on  the  Cache  la  Poudre  river  at  mouth  of  canyon, 
about  twelve  miles  west  of  Fort  Collins,  on  June  20,  1881.   The 
second  station  was  established  on  the  Big  Thompson  in  August  of  the 
same  year.   In  1883,  E«  S.  Nettleton,  then  State  Engineer,  re-estab- 
lished the  above  stations  and  extended  the  work  of  stream  gaging  to 
the  St0  Vrain  and  other  tributaries  of  the  South  Platte, 

The  next  gaging  station  established  was  on  the  Arkansas  river  at 
Pueblo  in  1885*   Due  to  shifting  channel  conditions  this  station  was 
moved  to  a  point  nine  miles  above  Pueblo  and  later  to  Canon  City,  at 
which  point  a  station  has  been  maintained  continuously  to  the  present 
time,  making  the  record  of  stream  flow  at  that  point  the  second 
longest  in  the  state. 

During  this  time  State  Engineer  Nettleton  developed  the  first 
practical  current  meter  to  meet  the  conditions  of  stream  flow  in  the 
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state.   This  was  known  as  the  Colorado  meter,  and  was  quite  similar 
in  principle  to  the  modern  current  meter.   He  also  devised  and  in- 
stalled at  the  Cache  la  Poudre  River  station,  in  1884,  what  was 
probably  the  first  automatic  river-stage  recording  instrument  ever 
used  in  the  United  States,  and  it  is  believed  that  this  record  is 
the  oldest  continuous  record  in  the  United  States.  The  recorder  for 
a  time  was  connected  by  a  12-mile  wire  with  a  recording  instrument 
in  the  office  of  Prof.  L^  G.  Carpenter  in  Fort  Collins  and  this 
also  constituted  the  first  attempt  at  long  distance  recording.   The 
methods  devised  by  Mrr  Nettleton  for  obtaining  the  discharge  of  a 
stream  are  essentially  the  same  as  those  now  in  general  use. 

In  1888  the  U.  S,  Geological  Survey,  by  order  of  Major  Powell, 
established  a  camp  on  the  Rio  Grande  near  Embudo,  New  Mexico ,  for 
the  instruction  of  a  number  of  employees  in  the  principles  of  oydro- 
graphic  investigations.   This  work  was  under  the  supervision  of 
P.  H.  Newell,  who  later  became  ohlef  hy&rogrsphei  of  the  Geological 
Survey,  and  then  chief  engineer  and  director  of  the  U.  S.  Reclamation 
Service. 

After  much  study  and  experimentation,  the  methods  of  stream 
gaging  which  had  been  developed  by  State  Engineer  Nettleton  were 
adopted  and  put  into  practice  by  the  hydrographic  division  of  the 
Geological  Survey.   In  1889  Mr.  Newell  established  the  first  gaging 
station  on  the  Rio  Grande  near  Del  Norte,  which  station  has  been 
maintained  since  that  date,  making  the  record  of  stream  flow  at  that 
station  the  third  oldest  in  the  state. 

From  1881  to  1902  the  meagre  appropriations  provided  by  the 
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legislatures  of  Colorado  for  stream  gaging  v/ork  permitted  but  a 
nominal  expansion  of  this  v/ork  t:c  additional  streams  in  the  state, 

by  no  means  in  keeping  with  the  neods  of  administration  and  the 
collection  of  data  on  the  waber  supplies  thereof. 

Following  the  passage  of  an  Act  by  Congress  authorizing  an 
irrigation  and  hydrographic  survey  throughout  the  arid  states,  Con- 
gress made  an  appropriation  in  1889  of  $2j0,000  for  such  purposes. 
The  possibilities  of  extending  irrigation  development  in  Colorado, 
where  the  state  had  already  inaugurated  a  system  of  hydrograihic 
investigations,  offered  an  opportunity  for  co-operation  between  the 
Geological  Survey  and  the  state,  as  a  result  of  v/hich  this  work  was 
enlarged.   Lack  of  state  appropriations,  however,  resulted  in  turn- 
ing over  practically  all  stream  gaging  work  to  the  Geological  Survey. 
Following  the  passage  of  the  Reclamation  net  in  1903»  practically  all 
stream  gaging  work  in  the  state  was  financed  and  carried  on  by  the 
Reclamation  Service,  which  was  a  branch  of  the  Geological  Survey. 
Lluch  of  this  work  was  done  in  connection  with  its  investigations  of 
possible  reclamation  projects. 

Reductions  in  appropriations  by  Congress  in  1906  for  the  hydro- 
graphic  work  made  it  necessary  for  the  state  to  take  over  a  large 
part  of  the  work  formerly  conducted  by  the  Geological  Survey. 
Increase  in  appropriations  by  the  legislature  from  time  to  time  en- 
abled the  State  Engineer  to  expand  the  work  throughout  the  state, 
until  more  than  one  hundred  stream  gaging  stations  were  being  main- 
tained, but  did  not  permit  proper  maintainance  and  needed  expansion. 

In  1933  the  State  Engineer  entered  into  a  co-operative  agreement 
with  the  Geological  Survey  by  which  all  state  appropriations  for 
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hydrographic  ">.:ork  were  substantially  matched  with  federal  funds, 
since  which  date  the  co-operation  has  remained  in  effect.   This 
co-operation  has  permitted  a  great  expansion  of  the  work  throughout 
the  state  until  at  the  present  time  more  than  two  hundred  gaging 
stations  are  in  operation,  practically  all  of  which  are  supplied 
with  up-to-date  automatic  recorders  and  the  standard  equipment  in 
use  by  the  Geological  Survey  throughout  the  United  States* 

The  work  is  gradually  being  extended  as  funds  are  made  avail- 
able for  such  purposes.   At  the  present  time  about  $60,000  of  state 
and  federal  funds  is  being  expended  each  year  on  hydrographic 
investigations  in  Colorado. 

In  this  connection  co-operation  is  also  received  from  the  Bureau 
of  Reclamation,  the  Corps  of  Engineers,  Bureau  of  Agricultural 
Engineering,  Weather  Bureau  and  Forest  Service,  and  the  follo.ving 
municipalities,  corporations  and  local  agencies:   City  and  County  of 
Denver,  Loveland,  Grand  Junction,  Arkansas  Valley  Ditch  Association, 
Rio  Grande  Water  Users  Association,  Unccmpahgre  Valley  .iater  Users 
Association,  Del  Norte,  Terrace   and  Trinchera  Irrigation  Districts, 
Costilla  Estates  Development  Company,  Public  Service  Company  of 
Colorado  and  Western  Colorado  Power  Company.   In  addition,  the 
State  Engineer's  office  co-operates  v/ith  the  States  of  Nebraska, 
Kansas   and  New  Mexico  in  obtaining  stream  flow  data  on  certain 
interstate  streams. 
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CHAN  AT  I  ON  OF  DATA 
SUMiMRY:   The  need  for  accurate  summary  tables  of  all  stream  discharge  re- 
cords in  Colorado  has  long  been  apparent  in  the  field  of  water  supply 
studies.   The  Water  Resources  Survey  has  attempted  to  fill  that  need 
with  two  volumes  of  stream  discharge  records,  designated  as  "Volumes 
I  and  II  of  Appendix  No.  3,  Water  Resources  of  Colorado.*  Volume  I 
contains  recorded  discharges  at  stream  gaging  stations  in  the  North 
Platte,  South  Platte,  Republican,  Arkansas  and  Rio  Grande  River  basins* 
Volume  II  contains  the  recorded  discharges  at  stream  gaging  stations 
in  the  San  Juan,  Colorado  and  Green  River  basins. 

Various  studies  made  in  the  past  have  shown  the  value  of  even 
short-time  records  in  water  supply  studies  and  extensions  of  these 
short—time  records,  by  comparison  with  long-time  records  on  streams 
having  similar  run-off  characteristics,  are  ofter  used.  The  records  of 
stream  discharge  at  all  stations  mentioned  in  various  indexes  and 
reports  of  the  State  Engineer,  the  United  States  Geological  Survey  and 
the  Denver  Board  of  Water  Commissioners  have  been  included,  regardless 
of  their  length. 

Unless  otherwise  noted,  all  discharge  records  were  copied  from  the 
official  records  on  file  in  the  office  of  the  State  Engineer  of 
Colorado. 
RECONCILIATION  OF  DATA:   The  compilation,  of  stream  flow  records  for  this 
volume  became  somewhat  complicated  when  differences  were  found  in.  the 
published  reports  of  the  State  Engineer  and  of  the  United  States  Geolog- 
ical Survey  for  some  of  the  stations.   These  differences  have  been 
analyzed  and  reconciled  wherever  possible.  Many  of  the  differences 
resulted  from  "rounding  off  or  from  the  use  of  different  numbers  of 
significant  figures  in  the  computation  of  the  discharges. 
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LIMITATIONS:      The  longer  and  more  complete   the   records,    the  more   reliable 
are   the   computed  figures.      In  using  means  and  per  cents   as   published 
herein,    special   attention   should  be   given  to  the  line    "number  of  items". 
Especially  for   short-tir/ie   records,    comparisons   should  be  made,    if 
possible,   with  concurrent  months  or  years  at   some  nearby  long-time 
gaging  station  to   determine   the   reliability  of  the  mean  discharge 
quantities. 
LISTING  OF  GAGING  STATIONS:      To   facilitate   comparison  of  monthly  or  annual 
discharges  along     any  particular   stream,    the   tables   have   been  arranged 
with  gaging  stations   listed  in   downstream  order,    from  source  to  mouth. 
DEFINITION  OF  TERMS 

UNITS  USED:      Since,    in  the   practical  application  of  discharge   records 
to  water   supply   studies,   a  unit  of  1,000  acre-feet  is  generally 
used,    this  unit  carried  to  one   decimal   place  has   been  adopted  in 
most  of  the  tables.     Where   the  discharges  are  quite   small   actual 
aore-foot  units  have   been   used  and  so  designated  in  the   tables. 
A  discharge  of  less  than  51   acre-feet  appearing   in  a   table 
utilizing  1,000   aore-foot  units,    is   denoted  by  the   letter  T, 
whether  it   be   1   or  50  acre-feet. 
"NO. ITEMS":      Figures  on  this   line   at  the   bottom  of  the  columns   in  the 
tables   show  the  number  of  individual  monthly  records   listed  there- 
in. 
•MEAN"    (monthly) j   The  monthly  mean,   as   shown,    is   computed   for  all  years 

of  record  for   that  month. 
"MEAN"    ( annual )t     The   sum  of  the    twelve  monthly  means.   (See  §  below) 
*%  MEAN  ANNUAL":      This   result  under  each  month   is   the   per  cent  that  each 
•mean  (monthly)    is   of  the    "mean"   (annual). 
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"ANNL.IN  %   MEAN" t  The  right  hand  column  on  the  sheet  is  the  per  cent 
that  each  full  year  is  of  the  "mean  annual".   It  should  be  kept 
in  mind  that  these  figures  depend  directly  upon  tne  mean  annual 
quantity,  which  quantity  is  influenced  greatly  by  the  period  of 
record  for  that  station.   In  other  words,  the  per  cents  of  mean 
annual  of  one  gaging  station,  whose  record  covers  only  a  low 
cycle  of  run-off,  can  not  be  compared  directly  with  another 
station  whose  record  covers  either  high  cycle  or  average  run-off 
periods.   See  "Limitations"  on  preceding  page. 
STATION  LOCATIONS:   Volume  II  of  Appendix  No.  3  contains  an  "Index  Map  - 

Stream  Gaging  Stations  of  Colorado,"  showing  the  locations  of  all 

stream  gaging  stations  in  Colorado,  regardless  of  their  length  of 

record. 

The  Water  Resources  Survey,  in  Appendix  No.  2  "Data  On  Stream 

Gaging  Stations  of  Colorado",  pages  49  to  73»  lists  all  stream  gaging 

stations,  and  gives  their  last  published  locations  by  section  and 

township,  with  other  pertinent  notes* 
STANDARD  NOTATIONS:   In  presenting  the  data  in  these  volumes  it  became 

necessary  to  adopt  certain  symbols  to  eliminate  qualifying  notes.  These 

have  been  kept  in  standard  form  and  are  as  follows i 

A  -  Approximate  -  Used  on  drainage  area  and  altitude. 

C  -  Computed  -  By  the  State  Engineer  or  the  U.S.  Geological  Survey. 

Considered  better  than  estimated  figure, 
E  -  Estimated  -  By  the  State  Engineer  or  the  U.S.  Geological 

Survey. 
P  -  Record  available  for  part  of  month. 

•  -  Complete  month  estimated  from  partial  record. 
T  -  Trace  -  Discharge  of  50  acre-foet  or  less. 

#  -  Sum  of  monthly  means.   Mean  annual  discharge  if  twelve  monthly 

means  are  included. 
x  -  Used  combination  with  (#)  where  less  than  twelve  monthly 
means  are  included. 
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TABLSS  OF  MONTHLY  DISCHARGES 
San  Juan  River  Basin 
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